Some observers believe that investing a portion of the Social Security Trust Fund in equities would strengthen its finances and improve the program's intergenerational risk-sharing.
Introduction
By increasing the expected rate of return on asset holdings, investing part of Social Security's reserves in equities can strengthen the long-term financial outlook of the program.
Some advocates of this policy also believe it would improve intergenerational risk-sharing. By increasing the variance of annual returns on Trust Fund holdings, however, the policy shift would also expose the program to greater financial risk and potentially to greater political risk.
This paper evaluates the implications of investing part of the Trust Fund in equities using two simulation approaches. First, it uses actual historical returns on equity investments to investigate whether, with the benefit of hindsight, it would have appeared advantageous to invest a portion of the Trust Fund in equities starting in 1984 and in 1997. The first year followed the enactment of the 1983 Social Security amendments, which put the program on a course to accumulate large Trust Fund reserves over the next three decades. The latter year followed the Report of the 1994-96 Advisory Council, which included a variety of proposals for equity investments, either inside the Trust Fund or in a modified retirement system that included individual investment accounts. Second, it analyzes the Social Security outlook under the assumption that policymakers in 2016 act to restore long-run solvency by increasing the payroll tax. This policy would dramatically increase future Trust Fund balances compared with those expected under current law. Monte-Carlo simulation methods are used to investigate whether investing in equities would strengthen the long-term outlook compared with the current policy of investing 100 percent of reserves in U.S. government bonds.
These simulations suggest that equity investments would have been helpful historically and would be helpful prospectively. However, the issues surrounding equity investment transcend the expected return on the Trust Fund's investment portfolio. Thus, the fears of opponents about government interference with the allocation of capital in the economy and with corporate decision-making are also discussed. An issue also arises with regard to accounting for the higher expected returns (and greater risk) of equity investment when analyzing the long-run outlook for the program.
The discussion proceeds as follows. The first section provides background on the debate over investing Trust Fund reserves in equities. The second section discusses the case for equity investment. The third section describes the data and methodology underlying the analysis of the impact of equity investment on Trust Fund balances. The fourth section presents the results. The fifth section discusses other experiences of government entities holding equities in their investment portfolios. The sixth section assesses the impact of equity investment on government finances. The final section summarizes the conclusions. Both prospective and expost analyses show that an allocation to corporate equities would have improved Social Security finances. In addition, little evidence exists that such investment would disrupt the stock market.
Whether equity investment would adversely affect corporate governance depends crucially on the rules that Congress adopts regarding voting the equity shares held by the Trust Fund.
The Origins of the Equity Debate
Policymakers have long known that the retirement of the Baby Boom generation would result in a sizeable rise in Old-Age and Survivors Insurance recipients and had the potential to create major financial problems for the program. A sharp increase in the ratio of old to young boosts the cost of Social Security. Currently, the combination of a rising cost rate and a stable income rate produces cash-flow deficits over the program's 75-year projection period. In 1983, the combination of a long-run deficit and the immediate prospect of being unable to pay benefits led Congress to enact changes that raised revenues and reduced benefits.
By the 1990s, significant long-term imbalances re-emerged (see Figure 1 ). President Clinton asked the 1994-96 Social Security Advisory Council to consider options to achieve longterm solvency. The Council could not agree on a single plan, so its members advanced three different plans to close the funding gap. All three plans included some form of investment in corporate equities to boost returns on Social Security contributions. Two of the three plans proposed that equity investment take place in individually held private accounts. The third plan recommended that a fraction of the Trust Fund reserves be invested directly in equities.
President Clinton later proposed that a modest portion of reserves could be invested in equities, but Congress did not act on this proposal.
The Case for Equity Investment
Investment in equities could have three important advantages. First, equities offer investors a higher expected rate of return relative to safer assets, such as Treasury bills or bonds. Table 1 shows the geometric mean return on the Standard and Poor's 500 stock index between 1928 and 2015 was 9.5 percent. In comparison, the mean return on 3-month Treasury bills was just 3.5 percent and that on 10-year U.S. Treasury bonds was 5.0 percent. In exchange for higher returns, of course, equities carry greater risk. The standard deviation of S&P 500 annual returns was 19.8 percent, versus just 3.1 percent for Treasury bills and 7.8 percent for 10-year Treasury bonds. For many long-term investors, however, the sizeable equity premium may make the extra risk tolerable. Investors who bought $100 of stocks on the first day of 1928 and steadily reinvested dividends in a S&P 500 index fund for the next 88 years would have slightly more than $294,000 at the end of 2015. In contrast, an investor who bought $100 in 10-year Treasury bonds on the same day in 1928 and steadily reinvested interest payments in bonds would have held just $7,062 at the end of 2015. Past returns are not a guarantee of future performance, but these differences in mean returns as well as variances around mean returns have persisted for long periods.
The second potential advantage of equity investment in the Trust Fund is improvement in intergenerational risk-sharing. 1 In general, efficient risk-sharing requires individuals to bear more financial risk when young and less when old. Some argue that it is easier for the young to work more in the event they suffer a capital loss. They can also average returns over time and take advantage of the fact that declines in stock prices are often associated with higher returns in following periods. But even if stocks do not display "mean reversion," a case can be made for holding more stocks when young based on the expected pattern of labor earnings as workers grow older. The best way for most people to stabilize the risk in their portfolio as they age is to reduce equity holdings as a share of their total portfolio as the number of future periods to earn labor income declines.
Because they have not yet accumulated much financial wealth, the young typically hold no risky, high-yielding financial assets. One important asset that they do hold is a growing claim on future Social Security benefits. Because of the current Trust Fund investment policy, however, this asset is invested solely in safe, low-expected return Treasury bonds. Shifting Social Security asset holdings from low-risk, low-return bonds to higher risk, high-expectedreturn equities would shift some financial market risk from the old to the young. This change improves the age distribution of risk and could make all generations better off. 1 Bohn (1998) and Diamond et al. (1997) . 2 Arrow and Lind (1970) . Gollier (2008) demonstrates that the expected real return could be raised by 100 basis points from such intergenerational risk-sharing. The gain comes because a better sharing of risks across generations makes it efficient to invest more in risky assets and thereby gain from the equity premium without increasing the risk at the individual household level. The challenge is that unless the contract is well specified -that is, participants know the exact rules of the game and can be assured that some mechanism will prevent decade after decade of bad experiencethey will not be willing to continue to participate. And once rules are imposed -that the insurance fund remain solvent and workers receive a guaranteed minimum return on their contributions -the potential gains from spreading risks over generations are reduced somewhat, but remain positive and substantial.
The third argument in favor of equity investment is more political than economic. If the Trust Fund actually earns higher real returns, close to those earned on equity investments in the past, Social Security would be less expensive in the future because a larger share of benefit claims could be financed out of investment income. This result could reduce political pressure to cut benefits, increase taxes, or fundamentally change the cross-generational political compact that sustains the program. By making Social Security benefits less expensive, the addition of equity investments to the portfolio could thus reduce political risk to the program.
Equities can thus offer a promising way forward, because of the high expected returns on stocks and the diversification of the program's funding sources beyond the payroll tax, taxation of benefits, general fund reimbursements, and investment income on bonds. Despite these advantages, skeptics have questioned the wisdom of direct government investment in the stock market. One concern is the risk that Social Security stock holdings might become large enough to threaten the stability of the stock market. Another is that Trust Fund share ownership might result in undue government influence over corporate decision-making. Finally, the volatility of stock market returns poses a risk that the Trust Fund could be exhausted earlier than if all of the reserves continue to be invested in low-risk Treasury securities. When equities are introduced, investment income becomes:
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where r E represents the return on equities in year and the effective interest rate on specialissue Treasury bonds held by the Trust Fund. 6 The return on equities is based on the actual and hypothetical Wilshire 5000 series described above.
The proportion of Trust Fund assets invested in equities, depends on the phase-in scheme adopted and the assumed ceiling on equity holdings. The central assumptions follow the "Maintenance-of-Benefits" proposal outlined in the 1994-96 Social Security Advisory Council report. Starting in the year of implementation of this proposal, the percentage of Trust Fund reserves invested in equites would increase by 2.67 percentage points each year up to a ceiling equity allocation of 40 percent. 7 Therefore, the percent of total assets in equities is:
4 Although small-cap equities have outperformed large-cap equities, the Wilshire 5000 is comprised of approximately 10 percent small-cap equities and 90 percent large-cap equities on an asset-weighted basis. Therefore, the Wilshire 5000 tracks closely with the Ibbotson Large Cap Index. 5 Non-interest income is comprised of payroll taxes, taxes on benefits received, and general fund reimbursements. 6 Due to differing maturity dates, the effective interest rates (or expected effective interest rates) earned on specialissue Treasury bonds differ from the average interest rate. The ex-post analysis uses effective interest rates. See https://www.ssa.gov/oact/progdata/annualinterestrates.html for more information.
7 Alternative equity accumulation rates of 2.0 and 5.0 percentage points per year, as well as equity allocation caps of 20 percent and 60 percent of total assets, were also modeled.
Monte-Carlo Simulations
Evaluating the strategy of investing a portion of the Trust Fund in equities requires weighing the higher-risk/higher-return characteristics of equities against the risk of prematurely depleting the Trust Fund. The uncertainty centers on the future returns on bonds and stocks.
A Monte-Carlo analysis with 10,000 simulations is used in order to project the range of outcomes for equity and bond returns. Equity returns are assumed to follow a lognormal distribution while bond returns are constructed from interest rates on new special issues, which follow an autoregressive model. 8 The covariance between interest rates on new special issues and equity returns is assumed to be zero. 9 For simplicity, equity mean-reversion is not incorporated in the model. Using historical returns would lead to unprecedented ratios of total stock market value to U.S. gross domestic product. In addition, many observers believe equity returns will be lower in the future than in the past. 11 To get some idea of future real returns, three approaches are considered. The first is simply to look at the inverse of the price/earnings (P/E) ratio to gauge future returns, which at 22.1 suggests future real returns of 4.5 percent. 12 Shortterm earnings yields, however, can be misleading. Campbell and Shiller (1988) argue that the 10-year earnings yield is a much better predictor of the return on stocks. The current cyclically 8 An ARIMA (1,0,1) model was used. 9 The Social Security Trust Fund invests in special-issue Treasury bonds that are only available to the Trust Fund and are redeemable at par. The covariance between equity returns and the interest rate on these special-issue bonds has historically been zero, so the same is assumed for the simulations. 10 Poterba and Summers point out that if returns were independent and identically distributed (IID), the variance of the n period return ought to be root(n) of the one-period return. They find that the variance of the eight-year return is only 57 percent as large. But their statistical tests do not permit them to distinguish between mean reversion and the effects of changes in required returns resulting from fluctuations in interest rates and market volatility. Fama and French (1988) investigate the autocorrelation of stock returns. They find that these are negative for two-year returns, reach minimum values at three-to five-year returns, implying mean reversion, and then move back to zero. But their estimates of long-run mean reversion are imprecisely estimated, and it is also unclear whether the degree of mean reversion has changed over time. As the focus of our analysis is on the performance of the Trust Fund over long time horizons, and as it is unclear what alternative assumption would be most appropriate, IID returns are assumed throughout our analysis. 11 Campbell and Shiller (1998) , Diamond (1999) , Siegel (1998) . 12 Refers to the P/E ratio for the Wilshire 5000 as of December 2015. adjusted PE (CAPE) ratio is 25.5, which suggests a future long-term real stock return of 3.9 percent.
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The third approach turns to a formula from the Gordon growth model, which establishes a steady state relationship between market value, stock returns, and GDP. The Gordon formula says that stock returns equal the ratio of adjusted dividends to prices (the adjusted dividend yield) plus the growth rate of stock prices. 14 In a steady state, the growth rate of stock prices can be assumed to equal the growth rate of GDP. Assuming a dividend yield of roughly 2.5 percent (Ibbotson 2015) and projected GDP growth of 2.1 percent, the stock return implied by the Gordon equation is 4.6 percent.
The results of these three simple exercises suggest future real returns ranging from 3.9 to 4.6 percent, or nominal returns ranging from 6.6 to 7.3 percent (see Table 2 ). 15 For simplicity, future nominal equity returns at the 50 th percentile are assumed to equal 6.95 percent, the midpoint of the range.
Future Bond Returns. Social Security's Office of the Chief Actuary provides projections on both the rates on new special-issue bonds and the effective realized returns on the Trust Fund for the 75-year projection period. 16 However, to ensure the symmetric treatment of returns on both kinds of asset, future interest rates on new special issues are also simulated. As with future equity returns, a question arises on the suitability of projecting future bond interest rates based on a fitted historical distribution.
The first concern is the possible correlation between the timing of bond sales or purchases and bond interest rates. Years with exceptionally high equity returns will force the managing Trustee to sell stocks and buy bonds; years with low equity returns will force the manager to buy stocks and sell bonds. If years that require bond purchases have, on average, lower bond interest rates than years that require bond sales, simulations based on random draws from historical interest rates could overestimate future bond yields. In other words, the Trust 13 The CAPE provided by Robert J. Shiller is as of October 2015.
14 The adjusted dividend yield is the dividend yield plus net shares repurchased. 15 The Trustees predict that annual CPI-W inflation will average 2.7 percent from 2016-2090. 16 The average special-issue interest rate for a calendar year is the average of the 12 monthly interest rates on new issues during the year. The effective interest rate for a calendar year is the interest earned in that year divided by the average level of assets held during the year.
Fund may be selling higher yielding bonds in years with liquidity shortfalls but buying lower yielding bonds in years with excess liquidity.
The second concern is that investment policy and hence the maturity structure of the bond portfolio held by the Trust Fund has fluctuated considerably over time, ranging from bonds with durations of a year or less to the current policy of spreading the maturities of newly purchased bonds equally over a 15-year period. If the current bond management policy is assumed to continue over the projection horizon, the historical distribution of market returns on Treasury securities will not be appropriate for predicting future annual returns. It therefore makes sense to simulate the bond interest rate on new special Treasury issues rather than the effective yield on the bond portfolio. The effective yield on the bond portfolio will then be the weighted average of interest rates on past special Treasury issues, with the weights determined by the share of the bond portfolio that was purchased in each of the past 15 years. Since the special-issues can always be redeemed at par, the value of bonds maturing in year t, M t , is:
The cash available for new investment is thus:
The interest rate on new special-issues in a given month is the average market yield on marketable interest-bearing securities of the Federal government with maturities of four or more years. This interest rate is assigned to all the special-issue securities purchased in a month, regardless of the maturity of the security. One-fifteenth of the securities purchased are assigned a maturity of one year, one-fifteenth are assigned a maturity of two years, and so on up through an assigned maturity of 15 years.
Trust Fund assets and the net increase in assets are defined as :
Recall that the equity allocation is phased in by increasing the percentage of the Trust Fund invested in equites by 2.67 percentage points each year up to a ceiling allocation of 40 percent.
The investment allocation of the Trust Fund is rebalanced at the end of each year after accounting for realized returns from equity and bond investments E t and B t respectively.
E t =p t A t B t =(1-p t )A t
If additional cash available for investment minus the change in equity investments is positive, this difference would equal the new bond purchases, P t , in a given year, with maturities spread evenly across the next 15 years.
If, instead, the difference between cash and the change in equities is negative, then the Trust Fund will need to sell bonds to finance operations and equity purchases. In years when bonds must be sold in order to pay for Social Security operations and equity purchases, the managing Trustee is assumed to sell an equal fraction of bonds across all the maturity tranches.
In other words, bond sales will not be conducted in a way that would boost the yield on the portfolio (for example, by selling low-yielding bonds before high-yielding bonds).
Inflation. Another concern is the treatment of inflation in the simulations. The historical period from which equity returns and interest rates are simulated includes periods of high inflation, while inflation expectations for the future are lower. Calculating the CPI-W inflation rate between December 1925 and December 2015 provides a geometric mean annual inflation rate of 2.88 percent. In the projection period between 2016 and 2090, the Trustees predict the annual CPI-W inflation rate will average 2.70 percent. To account for the difference of 0.17 percentage 18 There are two main approaches to portfolio rebalancing. The first is periodic rebalancing, where a portfolio manager will review current investment allocations periodically (i.e. weekly, monthly, annually) to bring the portfolio back to target. The second is tolerance band rebalancing, where portfolio managers will rebalance every time an asset class deviated outside a pre-determined tolerance band. The Thrift Savings Plan uses daily periodic rebalancing. The Canadian Pension Plan uses tolerance bands of 10% for all asset types. For simplicity, the Trust Fund is assumed to be rebalanced annually at the end of each year.
points in inflation between the historical and projection periods, equity returns and bond interest rates were all reduced by 0.17 percentage points.
Results
The following results provide answers to two questions : These results can also be expressed in terms of the Trust Fund ratio, the assets in the fund at the beginning of the year divided by spending during the year. A Trust Fund ratio of 1.0, which means that the fund's reserves can cover a year of anticipated outlays, is the benchmark used by the Trustees to determine whether the fund meets the short-term test of financial adequacy. If equity investment had started in 1984, the Trust Fund ratio in 2015 would have been 4.1 compared to an actual ratio of 3.1. If equity investment had started in 1997, the ratio would have been 3.7. This exercise was repeated using longer and shorter equity phase-in periods (see Table 3 ) and higher and lower ceilings on equity holdings (see Table 4 ), and the basic results changed little. Investment strategies with shorter phase-in periods allowed for quicker asset accumulation. This pattern also applied to strategies with higher equity ceilings;
however, higher ceilings also resulted in larger losses during the financial crises. 19 Despite these differences, had equity investments been introduced in 1984 or 1997, robust equity returns since the crises yield higher Trust Fund ratios in 2015 regardless of the length of phase-in or the equity ceiling.
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Equity Investment Starting in 2016
Looking forward, the assumption is that policymakers restore long-run solvency by raising the payroll tax by enough to eliminate the 75-year deficit (2.62 percentage points). Longrun equity returns for this exercise are centered at 6.78 percent, which is equal to 6.95 percent (the mid-point in the range of future equity returns) minus 0.17 percent (the difference in inflation from the historical and projection periods).
The key result is that the 50 th percentile of outcomes for the mixed portfolio projects a Trust Fund ratio of close to 4.0 at the end of the 75-year period, well above the Trust Fund's short-term benchmark ratio of 1.0 (see Figure 2) . Interestingly, even the 25 th percentile of the mixed portfolio remains above this short-term benchmark and shows a much better outcome than any of the bond-only simulations depicted. The mixed portfolio also does a much better job of avoiding bad outcomes over the 75-year horizon. Only 23 percent of all simulations for the mixed portfolio ever fall below a Trust Fund ratio of 1.0, and only 11 percent of all simulations end in Trust Fund exhaustion (see Figure 3) . 21 These results hold even when centering our equity return assumptions to 6.6 percent, the lower bound of the range of long-run returns.
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The only time that the mixed portfolio performance lags behind the bond-only alternative is in a comparison of the worst possible outcomes. In this case, the Trust Fund under the mixed portfolio is exhausted in 2061, six years earlier than the comparable outcome under the bondonly portfolio (see Table 5 ). However, when examining the full distributions of the simulations at the end of the 75-year period, it is extraordinarily rare for the mixed portfolio to have a worse result than the bond-only portfolio. The likelihood that the mixed portfolio is exhausted but the bond-only portfolio is not occurs in only 3.6 percent of the 10,000 simulations. Similarly, on the 20 Figures A1, A2 , and A3 in the Appendix section illustrates how different equity phase-in and equity ceiling policies would have affected the Trust Fund ratio. 21 For simulations in which the Trust Fund is exhausted, the simulation is halted at the point of exhaustion. 22 See Figures A5 and A6 in the Appendix section for equity returns centered on 6.6 percent and 7.3 percent, respectively.
flip side of the coin, the likelihood that the bond-only portfolio is exhausted but the mixed portfolio is not occurs in 40 percent of the 10,000 simulations.
The above exercises suggest that investing up to 40 percent of Social Security Trust Fund assets in equities would reduce the need for raising employee and employer payroll taxes. If equity investment had begun in 1984 or 1997, Trust Fund assets would be higher than they are currently, despite two major financial crises. Going forward, equity investment could help maintain a healthy Trust Fund ratio through the 75-year period. Critics, however, have some concerns that the government investing in equities could affect the flow of capital in the economy and corporate activity.
Impact on Capital Allocation and Corporate Decision-Making
The impact of Social Security equity investment on capital markets and corporate decision-making depends on the percentage of the total U.S. equity market held in the Social Security Trust Fund and on the rules that Congress imposes on Social Security trustees with regard to voting the shares held in the Trust Fund.
Social Security's Share of the Stock Market
Figures 4 and 5 show the percentage of the stock market that Social Security would have owned retrospectively and prospectively. If Social Security had begun investing in the stock market in 1984 or 1997, it would own less than 10 percent of the market today (see Figure 4 ).
This finding also holds prospectively (see Figure 5 ).
If the Social Security payroll tax were raised by 2.62 percentage points and a portion of the Trust Fund invested in equities, the Trust Fund's share of the total stock market would increase as equity holdings climbed toward 40 percent of assets. In most outcomes, once the fund reached its 40-percent limit, Social Security's share of total equities would start to decline.
Thus, it appears that equity markets would grow fast enough to absorb the equity investment envisioned in this analysis.
Government Investment in the Stock Market
The size of the equity investment is one issue. They also proposed to legally require investment neutrality. To achieve these objectives, the government could establish an expert investment board similar to the Federal Retirement Thrift Investment Board, which administers the Thrift Savings Plan for federal employees. This board would be responsible for selecting a broad market index and for choosing, through competitive bidding, several portfolio managers to manage the accounts, and for monitoring the performance of these managers. In response to concerns about government interference in corporate decisionmaking, the Trust Fund shares could either not be voted or voted in a pattern that reflects the votes of other common shareholders. An alternative is to delegate voting decisions to the individual portfolio managers, which is the practice of the Thrift Savings Plan.
One question is whether these safeguards or other arrangements would avoid government interference in the private market. Three examples are available. 
U.S. Federal Thrift Savings
U.S. State and Local Pension Plans.
In 2015, state and local pension plans held $2.2 trillion of equities -roughly 6.5 percent of the market; they have taken a much more active role in investing than that envisioned for Social Security. State and local pension funds have also been subjected to a lot of pressure -generally from state legislators -to divest holdings in companies behaving in ways that some groups consider immoral or unethical. 23 For example, during the 1980s, public pension funds were typically pressured to divest themselves of stocks of companies doing business in South Africa. In the end, however, much of this tension was eased by the development of the "Sullivan Principles," which allowed companies to allay investor concerns by agreeing to abide by a specified code of behavior. Similarly, when in the 1990s large funds were urged to divest themselves of tobacco holdings, they instead agreed to support a resolution requesting that the tobacco companies comply with regulations aimed at stopping teen smoking (Angelis 1997) . More recently, state and local pension plans have been urged to divest of companies doing business in Sudan and Iran, with a goal of "terror-free" investing.
Sometimes divestiture does occur, but, as a rule, investment managers are more eager to find a compromise than to sacrifice return.
The Canada Pension Plan (CPP).
The CPP is a defined benefit plan which pays a benefit at age 65 roughly equal to 25 percent of average indexed covered earnings. In 1997, when Canada was restoring solvency to the CPP, it made intergenerational equity -defined as each generation contributing much the same share of earnings while working and receiving benefits that replace the same share of earnings at retirement -an explicit goal. Given an aging population, this goal required the CPP to build up a large fund to help pay benefits in the future.
To boost expected returns in this fund, the government recommended investing in equities.
The Canadian approach is very different than that described above for the Federal Thrift CPPIB as acting in the best interest of plan participants -both active and retired. 24 The only criticism of the CPPIB from an extensive Web search pertained to the high fees paid for active management.
Even though the United States and Canada have the same goal -to separate the government from private sector investment -the two countries have taken very different approaches. The United States would probably be more comfortable with the passive approach that has worked successfully for the Federal Thrift Savings Plan rather than setting up an independent investing entity like that in Canada.
Impact on Government Finances
Purchasing equities for the Social Security Trust Fund raises two issues with respect to government finances: 1) the potential effect of a Trust Fund buildup on national saving, and 2) the accounting treatment used to reflect the expected higher return associated with equity investment.
The Saving Issue
By itself, the introduction of equities into the Social Security program cannot ease the burden on future generations. The only way to reduce that burden is to increase national saving.
More saving means more investment, increased productivity growth, and a bigger economic pie down the road. This bigger pie leaves future workers more national output after they meet the claims of the elderly. The proposal to invest a portion of Trust Fund assets in equities simply involves shifting equities from the private sector into the Social Security system and bonds from the Social Security system into the private sector. The Social Security assets would have a higher expected return with higher risk, and the private sector would have a lower expected return with lower risk. The exercise in terms of national saving is simply a "wash."
The way that the government accounts for equity investment in the budget, however, could turn what seems like a wash into increased saving by making it more difficult for Congress to spend annual Social Security surpluses. Critics claim that Congress, instead of saving the surpluses that began to accumulate in the wake of the 1983 legislation, kept taxes lower and/or spent more on non-Social-Security programs than it would have otherwise. 25 Under current budget rules, investment of Trust Fund assets in corporate equities is considered an outlay.
Therefore, the unified budget deficit shows higher annual spending and a larger deficit if the Trust Fund purchases equities compared with the situation when it purchases Treasury bonds. In other words, an outlay by the Trust Fund to purchase equities would reduce the size of the surplus or increase the size of the deficit compared with an outlay to purchase Treasury bonds. 26 If tax and spending decisions for the non-Social-Security part of the federal budget are affected by the optics of this official budget accounting, investment of Trust Fund assets in equities might therefore affect Congressional decision-making regarding the non-Social-Security budget.
The Accounting Issue
Another issue in the debate over the introduction of equities is the thorny question of how to treat the risk in such investments when evaluating the finances of the retirement income system. Some experts argue that holding equities should reduce the projected contributions required to fund Social Security. After all, stocks yielded 6.5 percent historically, after inflation, and Treasury bills only 0.5 percent. Others maintain that the higher expected return on equities reflects their greater risk. According to this view, any serious financial evaluation of retirement arrangements should risk-adjust these expected returns. After accounting for risk, the amount of contributions needed to fund future pension obligations, or the amount of income an individual account could generate, is the same regardless of whether the assets are invested in equities or bonds.
No clear consensus has emerged within the government on how to evaluate the use of equities in Social Security reform proposals. The Social Security actuaries take the first approach and credit equities with their expected rate of return. But other government agencies, like the Congressional Budget Office (CBO) and the Office of Management and Budget (OMB), 25 Smetters (2004) . Economists have tried to estimate how the surpluses affected Congressional behavior, but the results are not very persuasive. Our best assessment is that, before 2000, the Social Security surpluses added to national saving. After 2000, when the entire budget appeared to be moving toward rising surpluses, the optics made large tax cuts too tempting. In other words, the Social Security surpluses may have helped enable the Bush tax cuts passed in 2001 and 2003. 26 Consider the following example. Under the current arrangements in which Social Security invests solely in government bonds, if Social Security generates a surplus of $100 billion and the rest of the budget generates a deficit of $150 billion, the overall deficit is $50 billion. If Social Security were to invest its $100 billion surplus in equities, however, the outlay associated with purchasing equities would offset the program's surplus and the overall deficit would be $150 billion.
ignore the higher expected return and credit equities as yielding the long-term Treasury rate.
These agencies, in effect, view the cost of the additional risk in stocks as precisely offsetting their additional return.
The government confronted this issue when Congress introduced equities into the funding of the Railroad Retirement System in 2001. Congress raised benefits, reduced contributions, and sought to square the circle by authorizing investments in equities and other non-traditional assets. But OMB ignored the higher expected return on equities and used the long-term Treasury rate to project future Trust Fund balances. 27 The agency clearly sought to avoid a situation where the government could appear to raise money simply by issuing debt and buying stock with the proceeds.
Adjusting for risk makes an enormous difference when assessing Social Security reform proposals that rely on equity investments. Projections using the riskless rate produce no reduction in the funding shortfall as a result of investing a portfolio of Trust Fund assets in equities. 28 Thus, only an ex-post analysis will show whether stock market investment would have helped the system's financing.
Conclusion
This analysis suggests that investing a portion (a maximum of 40 percent) of Social Security Trust Fund assets in equities would reduce the need for greater employee and employer payroll tax contributions. If equity investment had begun in 1984 or 1997, Trust Funds assets would be higher than they are currently, despite two major stock market slumps and a financial crisis. Going forward, equity investment on average would help maintain a healthy Trust Fund ratio over the next 75 years.
27 OMB (2003) provides a full discussion of the need to risk-adjust expected returns: "Equities and private bonds earn a higher return on average than the Treasury rate, but that return is subject to greater uncertainty. Sound budget principles require that estimates of future trust fund balances reflect both the average return and cost of risk associated with the uncertainty of that return. … Economic theory, suggests, however, that the difference between the expected return of a risky liquid asset and the Treasury rate is equal to the cost of the asset's additional risk as priced in the market. Following through on this insight, the best way to project the rate of return on the fund's balances is to use the Treasury rate." Most economists seem to agree on the need to risk-adjust returns when evaluating Social Security reform proposals. Geanakoplos, Mitchell, and Zeldes (1998) note that "our view is that the risk-adjusted NPV [net present value] measure is most helpful for ranking alternative" proposals. More recently, Diamond and Orszag (2004) use risk-adjusted returns to evaluate proposals that include individual accounts. Others, however, continue to embrace the "best-guess" actuarial approach (Biggs 2002) . 28 Option pricing techniques can also be used to calculate the risk-reward tradeoffs. See Bodie (2001) .
Critics of this policy have a legitimate concern that the government investment in equities could adversely affect the allocation of capital in the economy and corporate decision-making.
There is contrary evidence, however. 
